Model maidenhair tree (Ginkgo bilobae) leaf extracts were created basing on medium of diversified polarity (Ԑ M ). Chromatographic analysis was performed with the HPLC method, with the so-called dry residue remaining after evaporating the dissolving agent from saturated aqueous solutions and from 0.1 mol HCl. Viscosity measure and surface activity estimations were conducted on phase boundary. Then, basic values of viscosity ([h], M h ) and hydrodynamic values (R o , R obs ., Ω) were calculated. Moreover, reference quercetin and rutin (rutoside) were used to mark the conversion contents of flavonoids in produced extracts with the UV method.
INTRODUCTION
The fact that amidon [1] [2] [3] incorporated the assumptions underlying Biopharmaceutics Classification System (BCS) into drug formation process indicated the necessity to consider the fundamental relation between real solubility characteristic for the maximal dosage of a medicinal product in model volume of the acceptor fluid and the mass exchange process observed on phase boundary.
Modern phytopharmacy uses properly prepared quantified plant extracts, as their granulometric, physical and chemical properties are decisive as far as quality and form of the preparation introduced into population therapy is concerned [4] [5] [6] [7] [8] .
Qualitative and quantitative content within the quantified dry extract is associated with polarity of the extraction system, and the practical emanation of the abovementioned lies in dielectric constant (Ԑ M ) characteristic for the dissolving agent or a mixture of the abovementioned [9] .
Hence, the solubility of medicinal products (and/or their mixtures) included in pharmacopoeial plant material stands as derivative of compatibility of the required hydrophilic-lipophilic balance (HLB R ) observed in the phytocompound and polarity of the extraction medium (Ԑ M ).
Basing on the technology underlying the production of solid oral drug form (tablet, dragée, capsule), suspension or cosmetic forms, when selecting excipients it is crucial to consider ballast substances present in extracts, as they decide on the pharmaceutical availability profile in model acceptor fluids [10] .
This was the reason to conduct comparative studies on dry extracts obtained from maidenhair tree (Ginkgo bilobae) leaves. Extracts were obtained by etching the leaves wit medium of diversified polarity, namely water (Ԑ H20 =78.50) and aqueous ethanol solutions: 45% (Ԑ M =55.0-49.0) and 70% (Ԑ M =38.0-43.40).
The study testing solubility of extracts in model acceptor fluids, mainly focused on the estimation of viscosity parameters, next to surface activity [11] [12] [13] .
The abovementioned segment of the study was additionally expanded with HPLC chromatographic analysis of obtained dry extracts and the so-called "dry residue" after the exposure in water and 0.1 mol HCl (200 mOsmol/dm 3 ) [14] . Furthermore, a spectrophotometric (UV) method was used to mark conversion contents of flavonoids in dry extracts, basing on reference quercetin and rutin (rutoside).
Obtained results constitute the basis to consider the relation between proposed BCS classification of extracts and their properties concerning application in drug form or cosmetic form technology. Extractum Ginkgo bilobae spir. siccum -80% (V/V) 24% maltodextrin participation: producer -China
MATERIAL AND METHODS

Extracts
Methods and equipment
Marking average molecular masses in model Ginkgo bilobae leaf extracts with HPLC method.
Marking the molecular mass layout in produced extracts lies in the division depending on hydrodynamic volume in each molecule. This method is practically relative (GPC method) due to calibration of the system and maintaining stable conditions of analysis. As far as calibration of the system is concerned, the research was based on polystyrene structural models characterized by linear structure and familiar physical and chemical parameters, such as an average number of molecular mass (M CZ ).
Research equipment
Chromatographic set: L7100 pump (Merck Hitachi) with degasser (Knauer) and manual dosing valve (Knauer) with 20 µl loop volume, used column PL gel minimix E3 µm, 250x4,6 mm, refractometric detector (Varian) and "GRAMS-386 for Chromatography" computer programme (Galactics) to collect and process experimental data.
Flow of the eluent (THF -tetrahydrofuran) reached 0.3 cm 3 /min with temperature of the column equalling 30±0.1°C, and retention time deviation not exceeding 0.2%. In all chromatograms the retention time was corrected by changing the final time of analysis in order to obtain constant retention time of the system peak -22.350±0.001 min [14] .
Concentration of solutions prepared for calibration reached 10-16 µg PS (polystyrene)/ 10 cm 3 of the eluent. Efficiency related with division of column marked for PS 9200 and PS 93 300 standards equalled 4.32.
The test was performed in ICSO "Blachownia" in Kędzierzyn Koźle.
Surface activity of aqueous extracts obtained from Ginkgo bilobae leaves
According to recommendations of the Polish Standard (PN/ISO), stalagmometric method was used to determine the number value of surface tension coefficient -g 25 which constituted the basis to estimate the critical micelle concentration (CMC) for examined extracts from the course of dependence g 25 = f(c, log c; gx100 cm -3 ). Line equations with p=0.05 and r 2 ≥0.9975 were used to describe dependence between -g 25 surface tension coefficient and log c within the scope of small concentrations (y 1 =a 1 x log c + b 1 ) and large concentrations (y 2 =a 2 x log c + b 2 ). Both lines cross at the point where the scope of concentrations reach equality, and this point reflects critical micelle concentration (CMC), and they are calculated basing on the following equation
Simultaneously, in case of such a complex structure as aqueous plant extract solution, the number of CMC values (mol/dm 3 ) enabled to calculate -DG⁰ M = 2.303 RT x log CMC, namely the thermodynamic potential of micelle formation (DG⁰ M ).
Viscosity of extractum Ginkgo bilobae siccum aqueous solutions
LVN (limiting viscosity number, h) aqueous solutions of extracts of the so-called dry residue left after the evaporation of the saturated solution was determined according to the Polish Standard with Ubbelohde type viscosimeter [16] .
It constituted the basis, analogically as in publications [17] , to calculate selected viscosity values: M h , R o , R obs. , Ω.
Results obtained from conducted pre-formulation tests are presented in tables 3 and 4.
Marking conversion contents of flavonoids in extractum
Ginkgo bilobae siccum Spectroscopic (UV) method was used to mark conversion contents of three flavonoids in the created so-called dry residue remaining after dissolving Ginkgo bilobae extracts in water and in 0.1 mol HCl, and then evaporating the saturated solutions to a solid mass.
Approximating equation describing the relation between concentration (c w ) and the measured absorbance value (-A) with p=0.05 and r ≥0.9997 for quercetin (methanol solution -w in g/100 cm Obtained results are presented in tables 3 and 4.
DISCUSSION OF RESULTS
Determining the structure of flavonoid components observed in extracts from maidenhair tree (Ginkgo bilobae) leaves ( fig. 1 ), next to diterpenes and sesquiterpenes (f. ex. bilobalide) constituted the basis to conduct HPLC analysis of the extracts obtained with the medium of diversified polarity (Ԑ M ). The division covered the so-called dry residue that was obtained after dissolving created extracts in water (mOsmol/dm 3 =0) and 0.1 mol HCl (nOsmol/dm 3 =200), and then evaporating them in the temperature of 37°C from saturated dissolvent solution, finally reaching the remaining material in a form of a solid mass.
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Results of chromatographic analysis are presented in table 1.
Ta b l e 1
Results of chromatographic analysis performed with the so-called HPLC method, the so-called dry residue obtained after evaporating the saturated solution to a dry mass; medium -model acceptor fluids according to Polish Pharmacopoeia VIII -0.1 mol HCl and water Mn -molecular mass Mw -the weight-average molecular mass M.p -molecular mass calculation maximum peak Taking into consideration the value of rutin (rutoside) molecular mass (tab. 1) as well as kaempferol glycoside (molecular mass = 743.74) and quercetin glycoside (molecular mass = 759.74) it is possible to indicate fractions in the analysed extracts with molecular mass similar to stated reference structures. Unexpectedly it turned out that the contents of the tested extracts includes -with considerable quantitative participation, biopolymer structures with molecular mass ≥20 000.
Due to exposure of extracts in 0.1 mol HCl, their overall participation drops by about 50%. Quantitative participation of biopolymers with molecular mass ≥20 000 still remains on the level ranging between 3 and 9%, which may pose significant influence on the manner of formulating the solid oral form of the drug.
Critical micelle concentration (CMC) was indicated, and -what is more -a number value concerning the lowering of the surface tension within the critical area -g [18] are presented in table 2.
As it can be seen from -g 25 cmc
, numerical values of the surface activity of diand sesquiterpene contents in extracts does not lead to considerable lowering of surface tension coefficient in model acceptor fluids, and this is of noteworthy significance not only in marking the effective process relating pharmaceutical availability of phytocompounds, but also on reducing the adverse reactions observed on mucosa (phase boundary during the mass exchange process) after the disintegration of the tablet containing the extract in gastric juice.
In practice -basing on results obtained in in vitro conditions, it is possible to state that the so-called post-drug gastroesophageal reflux shall not occur.
Relatively low DG⁰ m (kJ/mol) content for water reaching 13.74-17.08 KJ/mol and in case of 0.1 mol HCl ranging between 13.84 and 16.27 KJ/mol indicate rather not too high (physiological) thermodynamic stability of micelle adduct with phytocompound. In the light of the above -this state indicates a relatively high bioavailability of the phytocompound.
As far as it can be seen from basic viscosity values presented in tables III and IV, lowered polarity within the extracting system is associated with considerable viscosity drop in average molecular mass -M h and symmetrically hydrodynamic values (R o , R abs , Ω).
Calculated markings of flavonoids (reference substances: quercetin and rutinrutoside) lead to a conclusion that 45% (v/v) water ethanol solution stands as an optimal system supporting obtaining flavonoids in the extract.
Nonetheless, after exposure of extracts in 0.1 mol HCl we can obtain -with smaller differentiation in basic viscosity values (tab. 4; M h , R o , R abs , Ω), considerable growth in the marked conversion flavonoids content for Extractum Ginkgo bilobae aq. siccum and extractum Ginkgo bilobae spir. siccum -70%(v/v). 
